Antitumor activity of EGFR targeted pH-sensitive immunoliposomes encapsulating gemcitabine in A549 xenograft nude mice.
Immunoliposomes directed by monoclonal antibodies are promising vehicles for tumor targeted drug delivery. Development of a long-circulating formulation of pH-sensitive liposomes (PSLs) with epidermal growth factor receptor (EGFR) antibody attached was designed and tested using A549 cells and BALB/c-nu/nu mouse tumor model. PSL formulation was prepared using small unilamellar vesicles of DOPE and CHEMS (6:4 molar ratio) by REV method. The average size and zeta-potential of the formulation measured by dynamic laser-light scattering were approximately 146+/-43.9 nm (PDI=0.09+/-0.02) and -1.77+/-0.03 mV, respectively. A549 cells were xenotransplanted into BALB/c-nu/nu mice and various formulations of gemcitabine (gem), such as in its free form, PSLs or Ab-PSLs, were injected intravenously via a tail vein. The rate of tumor volume increment in Ab-PSLs with gem-treated group was remarkably slower than that of other drug-treated group. The tumor from Ab-PSLs with gem 160 mg/kg-injected group exhibited a markedly lowest account of PCNA labeled cells and had highest TUNEL-positive cells among tested. This suggests that treatment of Ab-PSLs with gem resulted in an increased apoptosis of tumor cells, leading to tumor growth inhibition. These results demonstrate that PSLs provide an efficient and targeted delivery of gemcitabine and may represent a useful new treatment approach for tumors which overexpress the EGFR.